Aim: To evaluate the frequency of intrapancreatic collaterals in patients with cavernous transformation of the portal vein, in cirrhotic and non-cirrhotic groups.
Portal vein thrombosis (PVT) can occur in cirrhosis, or in different etiologies including hematological, inflammatory or neoplastic disorders.
In such patients collateral vessels develop in order to by-pass the obstructed segment of the portal venous system (1). Masses of collateral vessels known as cavernomas develop, and replace the occluded portal vein segments (1) (2) (3) .
Peripancreatic, and intrapancreatic collaterals named as pancreatic cavernoma have been described in the literature (4-6) but as far as we are concerned these collaterals are not mentioned in cirrhotic patients.
The aim of this study is to evaluate the frequency of intrapancreatic collaterals in patients with cavernous transformation of the portal vein, in cirrhotic, and noncirrhotic groups. We retrospectively investigated whether the presence of cirrhosis affects the development of intrapancreatic collaterals. 
Materials and Methods

Results
Intrapancreatic collaterals were present in 25 of 41 (61%) patients (11 of Group I patients and 14 of Group II patients). Statistically there was no significant difference between the two groups (p=0.248) (Figures 1, 2 ). In contrast with the previous reports, mass effect caused by the intrapancreatic collaterals was not detected in any of our patients, thus there was no diagnostic dilemma ( Figure 3 ). The portal vein thrombosis was extending to the Superior Mesentenc Vein (SMV) and/or splenic vein in 21 of 25 patients (84%) with intrapancretic collaterals. Eleven of these 25 patients had extension of the thrombosis both to the splenic vein, and Superior Mesentenc Vein (SMV). Only one patient (4%) had extension of the thrombosis to the splenic vein alone. Four patients (16%) had patent SMV, and splenic vein. In three patients, intrapancreatic collaterals were not seen despite the extension of the thrombus to the SMV, and the splenic vein.
Nine patients (two in group I, seven in group II) had undergone splenectomy.
The mean longitudinal size of the spleen was 19 cm in both group I (12-24 cm), and group II (11-25 cm).
The most frequently seen collateral vessels in group I were the paraoesophageal collaterals (in 12 of 21 patients). Pericholedochal collaterals were seen in five of the 21 (24%) patients in group I, and 10 of the 20 (50%) patients in group II (Figure 4) .
Discussion
There is a rich venous blood flow in and around the pancreas towards the portal vein, SMV, and splenic vein (7) . With the advent of high resolution scanners, thin calibered pancreatic vessels can usually be well demonstrated, and in case of a pancreatic tumor they are carefully examined to detect or exclude vascular invasion. Dilatation of the pancreatic veins, especially peripancreatic veins, can indicate the extension of a pancreatic tumor to the neighboring structures, particularly to the duodenum (8) . Nevertheless the only cause of dilated pancreatic veins is not a pancreatic tumor, and these enlarged vessels may also indicate anastomoses by-passing an obstructed vein or retroperitoneal or mesenteric portosystemic collaterals in portal hypertension. In most of the patients the drainage course of the collateral vessels has a complex, and extensive nature (9) .
The causes of non-neoplastic PVT in cirrhotic patients are the reduced portal flow and the parenchymal disarchitecture. The prevalence is higher in patients with more severe liver disease. It is usually asymptomatic but can present with symptoms like abdominal pain and fever, or with life-threatening complications, such as variceal bleeding (10) . The collateral veins develop gradually, and in the chronic stage, the portal vein itself may not be visualised among the network of collateral vessels, so called portal cavernoma (11) . The thrombosis preferentially extends towards the SMV, and causes intestinal ischemia (10) . The acute occlusion of SMV can cause severe symptoms but if the thrombus extends slow enough for the collateral vessels to develop, the symptoms would be less prominent. Even in the subacute phase of thrombosis some collaterals can be detected around the pancreas head (12) .
When the splenic vein is occluded, short gastric, left gastric, omental veins, and gastroepiploic vein tend to dilate. The gastroepiploic vein terminates in the gastrocolic trunk, which drains into the SMV at the level of the pancreas head (1). Therefore pancreatic collaterals can be expected in splenic vein thrombosis, especially in, and around the pancreatic head. In patients with PVT the extent of the thrombus, and the amount, and localization of portal cavernoma should be screened, and noted on MR angiography. An important component of intrapancreatic collaterals are the varices of the paracholedochal, and epicholedochal plexi which ensure the venous drainage of the common bile duct (CBD). The veins of the paracholedochal plexus ascend along the course of the CBD just parallel to it, and they drain into the gastric veins, the pancreaticoduodenal vein, and the the portal vein (13) . The varices of these plexi can occur in cirrhosis but they are reported to be more frequent in extrahepatic portal vein occlusion (14) .
Our study confirms the suggestion that intrapancreatic collaterals are common in patients with cavernous transformation of the portal vein. They are most likely located in the head of the pancreas. The extension of the PVT seems to play the major role in the formation of these collaterals (4). Peripancreatic collaterals are also described in cavernous transformation (4) . Nevertheless, as the location of many collateral veins around the splenic hilum, and in the retroperitoneal space, can also be described as around the pancreas, we could not make a proper definition of peripancreatic collaterals. In other words, peripancreatic collaterals can have a wide definition including retroperitoneal, and perisplenic collaterals in cirrhotic patients. In this point of view we did not take collaterals around the pancreas into consideration. The frequency of intrapancreatic collaterals in PVT are not influenced by an accompanying cirrhosis. The major factor in the formation of these collaterals is the extent of the PVT.
